1 . Due to increased life expectancy and changes in lifestyle of the population, the cerebrovascular accident (CVA) is becoming increasingly common. In addition to the large number of older people affected, it is possible to observe increase of incidence among young people, mainly due to the association with arterial hypertension 2, 3 . CVA is a serious public health problem, due to the generation of charge with early retirements and hospitalization expenses 4 . The brain injury results in temporary or permanent neurological deficits, of varied intensities 5 . Among the signs and symptoms observed after brain injury, hemiplegia or hemiparesis stand out as the most common clinical sign of the disease 6 . In addition, hemiparesis patients may exhibit reduced muscle strength and resistance 7 , tone change 8 , changes in sensory-motor integration, lack of stability and coordination between trunk and limbs during functional activities and gait 9 . In an attempt to decrease the functional deficits, mainly of the paretic upper limb, many techniques have been developed, among them the constraint induced movement therapy CIMT). This technique has been employed to increase the function of the paretic upper limb (UL) post-CVA 10 . The technique, in the original version, consists of repetitive motor activities and guided for up to 6 hours per day, while the non-paretic UL is maintained with a containment device for 90% of awake time 11 .
Taub et al. 12 were the first to submit a clinical trial using the CIMT during 90% of the awake time. However, different protocols have been proposed with shorter constraint time, for example, during 6 13 or 5 hours 14 . Studies that investigated the effects of CIMT on the balance and functional performance of gait are scarce in the literature. With the increased use of paretic UL, there may be improvement of the upper limbs and trunk coordination, with balance improvement and the mass center positioning. This study aimed to investigate the possible effects of constraint of the non-paretic UL on balance and functional mobility in post-CVA patients.
METHODOLOGY
This randomized, controlled, blind clinical trial type study, constituted a pilot developed with individuals in the chronic post-CVA phase. It was developed in the Laboratório de Neurociência Aplicada e de Cinesiologia and Avaliação Funcional of the Department of Physical Therapy at the Universidade Federal de Pernambuco (UFPE).
The target population was composed of individuals in the chronic phase post-CVA and the sample consisted of 19 chronic hemiparetic patients, selected from searches on screening files of the Rehabilitation Center of the Instituto de Medicina Integral at the Faculdade Integrada do Recife/Estácio and Hospital das Clínicas. Participants were also called for disclosure on the university radio and waiting lists of projects with CVA in UFPE. The sample selection flowchart can be visualized in Figure 1 . To be included in the study, it was necessary the diagnosis of ischemic or hemorrhagic CVA, primary or recurrent, for more than 6 months; to be 21 years old or older; understanding to answer the formulated questions, evaluated with the Mini Mental State Examination\ Brazilian version 15 ; ability to perform some tasks with the paretic UL (such as to handle dominoes and marbles), ability to move from a sitting to a standing position, to keep the balance standing by at least two minutes. Patients with auditory deficits and/or speech disorders that would cause misunderstanding and difficulty of communication between the interlocutors and/or that performed physical therapy for less than 6 months were excluded from the study.
After the initial screening, anthropometric, demographic and clinical data were collected with a standardized assessment form. After collecting these data, the initial assessment (T0) was performed. At the end of this process, another researcher was told, responsible for sample randomization, the patients enrolled in the study, leaving the evaluator blind in regard to allocations. Composition of the sample and the characterization of groups were only known by the evaluation researcher upon completion of all the revaluations (T1). The evaluations before (T0) and after (T1) the therapeutic sessions were held without the use of constraint, regardless of the group. The randomization was done by means of a numerical sequence table created by a statistician not engaged in the research, in two groups: Group 1 "no constraint" and group 2 "with constraint".
The primary outcome was the Berg Balance Scale and the secondary outcomes were: gait speed, timed "Up and Go" (TUG) and going up and down stairs.
Group 1 "no constraint" was submitted to modified CIMT (based on the shaping activities), without using immobilization of the non-paretic UL. Group 2 "with constraint" was submitted to modified CT (shaping activities) and use of immobilization of the non-paretic UL.
Volunteers were submitted, 3 times a week for 4 consecutive weeks to 40 minutes of the paretic UL specific training. The patient remained sitting in front of a table and each task was timed. Maximum allowable time was 3 minutes to complete each task. During the sessions, it was emphasized to the patient and/or caregiver, in the case of Group 2 "wih constraint", the need for daily use of constraint for 6 hours and the record of activities carried out during the non-paretic UL immobilization hours (e.g., feeding, dressing, etc).
The modified CIMT consisted of complete immobilization of the non-paretic UL and paretic UL training. Complete immobilization of the non-paretic UL was made by using a sling, with the shoulder in adduction and medial rotation, forearm (in 90° bending), wrist and fingers in neutral position, made to measure for each patient.
For use the constraint outside the lab, an agreement among physical therapist, caregiver and patient was established, in which the caregiver should undertake to describe the placement, removal and replacement of the sling in detail in a journal. When the withdrawal of constraint occurred, the patient and/or caregiver would record the reason in a journal.
Descriptive statistics (mean and confidence interval, CI), normality tests (Shapiro-Wilk) and data homogeneity tests (Levene) were calculated for all the measures assessed. For intergroups comparison, in preand post-intervention, we used the Mann-Whitney test. The intra-group analysis before and after the intervention was performed by the Wilcoxon test. The significance level adopted was a≤0,05. The software used for data analysis were the Excel 2010 and SPSS (Statistical Package for Social Sciences).
All volunteers and their guardians were informed about the goals and procedures of the study and that they could be allocated to any of the study groups. 
RESULTS
The Intergroup analysis (no constraint versus with constraint) before the therapeutic intervention showed that the samples did not differ significantly for most of the variables studied, except for TUG (p=0.022) and going up and down stairs test (p=0.011), as it can be seen in Table 1 , which exposes the demographic and clinical data of outcome measures. Table 2 presents the intra-group analysis, comparing pre-and post-treatment scores for each of the groups.
The group that used constraint, the values obtained on the scale of Berg showed significant improvement (p=0.014), but there was no difference intergroups. The group without constraint did not show significant gains in any of the parameters evaluated.
The comparison between groups, post-intervention, showed difference between the groups in the test Timed "up and go" (p=0.018), going up and down stairs (p=0.014) and gait speed (p=0.050), as indicated in Table 3 , with the intergroups analysis in the post-intervention phase. 
DISCUSSION
This study aimed to investigate the possible effects of constraint of the non-paretic UL on balance and functional mobility in post-CVA patients. It was the first study to apply a time of reduced constraint (6 hours), associated with the activities of shaping for 40 minutes, 3 times during the week for 4 consecutive weeks.
Oscillation and coordination among the UL, the trunk and the gravity center are changed in post-CVA individuals 16 . In this study, individuals after using the non-paretic UL constraint showed improvement in the scale of Berg in intra-group analysis. Increased use of the paretic UL may have influenced the improvement of coordination of the upper limbs and the trunk, consequently influenced positively in the balance 17 . Another explanation would be that the non-paretic UL constraint may cause reorganization of the central mass, which is changed after the CVA and usually displaced to the affected side 18 . For the gait speed test, after the intervention, there was significant improvement in the intergroups analysis. The sling increases the feedback of individuals when forcing them to use the affected hemibody. Postural adaptations occur, reducing the horizontal and vertical displacements during the gait. This minor oscillation had positive impact on coordination and speed 19 . Fuzaro et al. 17 observed improvement in gait speed test and TUG. During the gait presented by individuals with CVA, the compensations, motor deficits and noncoordination cause increased energy expenditure and imbalance. Coordination between the upper and lower limbs is essential 20 and CIMT can provide improvement of motor function and quality of life of this population.
Individuals with CVA often neglect the affected hemibody, leading to the increase of their deficits, with this, after the forced usage required by constraint therapy there is a increased proprioception of trunk control, and visual feedback, referred to as possible influences on the improvement of motor skills and functional independence 17 . Lin et al. 21 corroborate this idea that individuals submitted to CIMT improve the personal aspects, such as self-care.
Studies with longer constraint time observed positive effect in numerous tests, such as Action Reserch Arm Test, Fugl-Meyer, Wolf Motor Function Test, Motor Activity Log (MAL) and Stroke Impact Scale (SIS) 10, 14, 17, 21 . Motion patterns presented by post-CVA individuals are correlated with the motor sequelae found. Early onset of therapy has direct influence on functional gains in motor performance and locomotion 22 . This factor can have great influence on homogeneity between the groups.
In this study, the groups were not different in the Timed Up and Go Test (TUG) and the test of going up and down stairs and showed no gains in intra-group analysis. As the groups were formed after the end of assessments, the Timed Up and Go (TUG) variables and the going up and down stairs test presented heterogeneity, making statistical analysis difficult. The criterion of demand flow should be reconsidered in future studies to obtain better sample distribution and higher number of patients in each group.
CONCLUSION
The use of constraint therapy for 6 hours a day positively influenced in the gait speed of hemiparetic individuals. Studies with different times of use of constraint therapy and exercises are indicated to deepen the subject.
